INTRODUCTION
In order to construct dams, the monthly and annual inflow of rivers is an important factor in determination of the dam reservoir volume. The input water flow can be calculated by the hydrometric stations. In some regions with the lack of hydrometric stations, numerical models such as SWAT can be used in order to estimate the runoff flowing into the dam.
These models perform complicated and very accurate calculations in a very short time.
MATERIALS
The study area is located in the northern forests of Alborz, which includes the villages of Sangdeh, Darzikol, Soutkola, Valik Chal and Valik Ben. Kasilian basin is itself one of the sub-basins of Haraz basin and is the second basin that has been equipped by the Ministry of Energy in Iran. The area of Kasillian basin is about 66.81 square kilometers and the length of the main river is 16.8 kilometers.
The basin of this river is located at the geographic coordinates of 36°-02´ to 36°-11´ of latitude and 53°-10´ to 53°-26´ of longitude. The gradients being used in this study in percent include -2, 1, 2-5, 8-12, 12-20, 30-60 and >60.
There is a hydrometric station at Valikben on the Kasillian River that has been established since 1970 with a longitude of 53°-17´ and a latitude of 36°-10´, which measures the river discharge. Figure 1 shows the location of the Kasillian basin.
Figure1. Position of Kasillian Basin

Figure2. Digital Elevation Model for Kasilian River Basin of Savadkooh Region ( Dem)
Figure3. Land Use Map for Kasilian River Basin of Savadkooh Region ( Land Use)
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Figure4. Map of Soil for Kasilian River Basin of Savadkooh Region (Soil)
Figure5. End of zoning the region under consideration
In this model, the data including precipitation, temperature, solar radiation, wind speed, and relative humidity has been used in a statistical period of February 1978 to February 1989 to simulate the runoff. The mentioned statistical parameters of the Pole Sefid synoptic station data and Sangdeh and Darzikola climatology stations, Valik Chal rain gauge station and Valikben hydrometric station have been used.
An Introduction To SWAT Model
SWAT model was developed by The Agricultural Research Service (ARS), The US Department of Agriculture, (Grassland Soil and Water Research Laboratory) in Texas. This model simulates the river discharge. In order to estimate the river discharge, it is in need of climatic data such as precipitation, temperature, solar radiation, wind speed and relative humidity. This software requires at least temperature and precipitation data. The rest of the data can be simulated by the software. The necessary maps in the software include the soil, land use and Digital Elevation Model (DEM) maps. The SWAT model is performed in Arc GIS software.
Among the existing hydrologic models, the SWAT model is the most comprehensive model in simulation of the ruling processes on the basin surface. SWAT is a conceptual-distributive model, which has been initially designed for the large basins and has gradually been expanded for different purposes. The system of SWAT model has three main parameters including model inputs, model outputs and model main program.
The SWAT model includes 9 main parameters and about 22 secondary parameters, which simulates the following six hydrologic and biologic phenomena (Arnold et al, 1990 Producing the agricultural product 6. Estimation of the production of pasture plant coverage through application of management of cattle grazing systems (Gholami, 1998) For modeling objectives, one basin might be divided into many sub-basins. By dividing one basin into many sub-basins, SWAT model simulates the place details. In this model, each basin is divided into many sub-basins and each of the sub-basins into many Hydrologic Reaction Units (HRU), which are homogenous from the land use viewpoint and the soil features.
For measuring the monthly discharge in the SWAT method, there is a need to the measured monthly quantities in Synoptic, Climatology and rain gauge and hydrometric stations (such as daily rain, minimum and maximum of daily temperature, sun ray, wind speed, and relative humidity which in these cases in SWAT it is read in dbf).
Model Implementation Method
The SWAT software that specifies the river zoning and direction of the rivers and river discharge simulation has been used for the concerned project. In SWAT, there is a need to topography map and DEM map, the map of land use, the soil map and soil data for the concerned region and the data of Synoptic, Climatology and Rain gauges' stations and provision of look up table. (The necessary maps are for GIS and SWAT software and the smaller scale maps would be better. In addition, better results will be achieved for a larger number of years of data collection in Synoptic, Climatology and Rain gauges' stations).
All the three maps should have the same scale and unit so that in the SWAT software they could overlap. The metrological data should be stored in The files should be in Excel form and to be inserted into part of SWAT database (swat2009.mdb). Then for the application in SWAT model, they should be used in form of dbf and txt files. The ending and beginning years of all input data into SWAT model should be equal. The quantity of rain data is in millimeter and it can be inserted in form of less than daily, monthly and annually. The data of Abali Synoptic Station has been used instead of Pole-Sefid Synoptic station, whose data is similar to the area under consideration.
These images have been cut due to the high capacity of DEM main files and land use and soil data so that they could better show the results in SWAT .
The cell-size of the map was considered as 50 in order to have all three maps in agreement with each other.
The type of land use and their numbers in the map should be noted down for connection to the SWAT. We considered two types of land use in the concerned basin including:
1. FRSD
FRSE
In addition, the type of soil and their numbers in the map should be noted down for connection to the SWAT.
Soil data should be taken by Soil Lab in the region and with regard to the type of soil in the map to be connected to it. Then, the soil data from the Soil Lab should be connected to the type of soil in the map. As soil data was not available, the world map of soil data was used.
The data related to Synoptic station was inserted. Because of the similarity in weather conditions in Abali and Pole-Sefid Synoptic Stations, and due to the fact that the Pole-Sefid data was not available, so Abali data was inserted for Pole-Sefid.
In addition, the daily rain data of two Climatology stations and two Rain gauge stations and the daily maximum and minimum temperature of SWAT of the two climatology stations (with the conversion into dbf or txt files) from 1979 to 1989 (11 years) was inserted and finally, the latitude and longitude of the concerned locations was inserted.
Then, the soil and land use and Synoptic map data should be connected to the map.
Using SWAT 2009 INPUT-OUTPUT file, land use data was connected to SWAT. Then, Synoptic data was inserted (it should be in agreement with the geographic legends of the land use, soil and DEM maps). The concerned files should be converted into dbf for conversion into SWAT.
For drainage gradient of the basin, the SCS method was used which divides the gradients into 5 classes (Table 4 ). Soil and land use data and gradient in HRU should be in agreement with each other. The data related to Synoptic station, temperature and rain was inserted in the write input table in the weather station section. Rain and temperature data are inserted on a daily basis. In the sub-basin data part, all the changes related to sub-basins can be applied and other changes related to SWAT can be applied in SWAT input edit part. In the last part, SWAT simulation can be performed upon the software data being completed and saved. All the saved data can be found in Table shoot at the SWAT output section.
Table1. Sample of Soil General Data
The Effect of Soil Type
In this research, the optimum curve number and over land roughness coefficient of the basin surface has been studied. Out of the required metrological parameters, only precipitation data has been used first to obtain the optimum curve number and roughness coefficient of the flow in the basin. In the beginning, SWAT model was ran considering a curve number of CN2= 67 and an over land roughness coefficient of OV_N=0.1. The results can be seen in Figure 6 .
Figure6. Simulated average discharge of SWAT model and average discharge being observed in Kasillian basin
In order to optimize the parameters, different curve numbers (CN) and over land roughness coefficients have been used. The discharge equations using these parameters are shown in Tables 5  and 6 
Running the Model Considering Other Metrological Parameters
At this stage, in addition to precipitation data, other metrological parameters including temperature, relative humidity, wind speed and solar radiations have been entered to SWAT model and an average discharge of 0.5704 m 3 /s has been obtained, as can be seen in the first row of Table 7 . As can be seen from the In order to study the effects of all the necessary metrological parameters on the calculated discharge in SWAT model, every input parameter to the model was removed. Model results are presented in other rows of Table 7 . For example, row 2 of Table 7 shows that when the solar radiation data was not inserted into the model, the average calculated discharge was 0.588 and the calculation error increased to 17.89 percent. The third row of this table shows that when the relative humidity data was not inserted, the average of mean discharge of the period decreased and the calculation error was 41.16 percent. The fifth row shows that when the temperature data was not inserted to the model, discharge significantly increased and the error was 89.75 percent compared with the calculated value . The sixth row shows that when the precipitation data was not inserted, the average of mean discharge of the period decreased and the error was 82.65 percent. The seventh row shows that when the precipitation and wind speed data was not inserted to the model, the average of mean discharge of the period decreased and the error was 36.48 percent. The eighth row shows that when the precipitation and relative humidity data was not inserted, the average of mean discharge of the period decreased and the error was 94.4 percent. The ninth row shows that when the precipitation and temperature data was not inserted, the average of mean discharge of the period decreased and the error was 70.06 percent. In the eleventh row, by omission of the solar radiation and wind speed data, the average calculated discharge showed an error of 16.72 percent [99] [100] [101] [102] [103] [104] [105] [106] [107] [108] [109] [110] [111] [112] [113] [114] [115] .
In the twelfth row, by omission of the relative humidity and wind speed data, the average of mean discharge decreased and the error was being 41 percent. The thirteenth row shows that by inserting the precipitation and temperature data, the average of mean discharge of the period decreased and the error was 39 percent. In the fourteenth row, by omission of the temperature, solar radiation and wind speed data, the average of mean discharge of the period increased and the error was 33.61 percent.
In the fifteenth row, by the omission of the temperature, relative humidity and wind speed data, the average of mean discharge of the period decreased and the error was 13.28 percent.
In the eighteenth row, by inserting the temperature and solar radiation input data, the average of mean discharge of the period decreased with an error of 94.8 percent.
In the twentieth row, by inserting the temperature and solar radiation input data, the average of mean discharge of the period decreased with an error of 4.66 percent.
In the twenty-third row, by inserting the precipitation data, the average of mean discharge decreased with an error of 22.08 percent.
In the twenty-fourth row, by inserting the temperature data, the average of mean discharge of the period decreased with an error of 75.68 percent.
In the twenty-seventh row, by inserting the relative humidity input data, the average of mean discharge of the period decreased with an error of 3.26 percent. The negative and positive values of the column before the last column show the decreased and increased simulated values of the discharge in comparison to the observed discharge values, respectively. In Figure 11 , the values of average monthly discharge that were calculated at eight different conditions of Table 7 are compared with the recorded discharge values in the gauging station. Figs. 12 and 13 show the plot of the calculated and recorded discharge values in the first to seventeenth rows of Table 7 [ [116] [117] [118] [119] [120] [121] [122] [123] .
RESULTS
1. With an increase of 13.43 percent in the curve number, the simulated value of the average monthly discharge got 2.52 percent closer to the observed average discharge value. 2. With an increase of 0.15 in the over land roughness coefficient of the basin, the simulated discharge got 0.01 percent closer to the observed discharge. 3. According to Figs. 12 and 13, the precipitation, temperature and relative humidity data have a greater impact on the calculated discharges compared with the solar radiation and wind speed data.
4. Using all the metrological parameters, the average of mean discharge of the period increased with an error of 14.32 percent.
5.
Figs. 12 and 13 show the effect of inserting the relative humidity input data on the average of mean discharge compared with other parameters (separately). By applying the (RH) and (Win, RH) parameters, the simulated average discharge by the model got closer to the observed value.
6. Figs. 12 and 13 show the effect of inserting the temperature input data on a decrease in the average of mean discharge. 7. With insertion of the temperature, rain, relative humidity, solar radiation and wind speed input data, the average of the observed monthly discharge decreased by 16 percent in comparison to the simulated average monthly discharge. 8. With insertion of the temperature and rain input data, the average of the observed monthly discharge increased by 38 percent in comparison to the simulated average monthly discharge. 9. With insertion of the temperature, rain and wind speed input data, the average of the observed monthly discharge increased by 40 percent in comparison to the simulated average monthly discharge. 10. With insertion of the temperature, rain, relative humidity and solar radiation input data, the average of the observed monthly discharge decreased by 14 percent in comparison to the simulated average monthly discharge. 11. With insertion of the temperature, rain, and relative humidity input data, the average of the observed monthly discharge decreased by 18 percent in comparison to the simulated average monthly discharge. 12. With insertion of the temperature, rain and solar radiation input data, the average of the observed monthly discharge increased by 40 percent in comparison to the simulated average monthly discharge. 13. With insertion of the temperature input data, the average of the observed monthly discharge increased by 75 percent in comparison to the simulated average monthly discharge. 14. With insertion of the rain input data, the average of the observed monthly discharge increased by 22 percent in comparison to the simulated average monthly discharge. 15. SWAT software presented an almost suitable results in the estimation of the average monthly discharge with regard to the input data of rain, temperature and other necessary data.
DISCUSSION
In 2012, Bastani Allah Abadi evaluated the SWAT2009 model in Kordan River and achieved acceptable results by river simulation and understanding the basin using SWAT model. In 2016, Sun Sook et al. used SWAT in Haean highland agricultural catchment (62.8 Km 2 ) which was the best area to test uplands above 600 m of elevation and it happened by using SWAT (soil and Water Assessment Tool). The result showed the RSM BMP indicating the sediment reduction of 3.0% for 6.0% runoff reduction up to 14.1% for 17.0% runoff reduction and T-P reduction of 1.3% for 6.0% runoff reduction up to 6.8% for 17% runoff reduction along with negative effect of total nitrogen (T-N) up to -3.7% for 12% runoff reduction. .
CONCLUSIONS
Application of SWAT model, its accuracy and scaling of Hydrological stream flow modeling in the Kasillian River was prospering and the results of the time period between February 1978 and February 1989 fulfills the accuracy and scaling expectancy. The SWAT modeling indicates signs of success in simulation for a period of one month and it would be applicable in the basin while shows capability of investigating climate and land changes. Moreover, projecting for probable dam construction and flood in future and managing them is possible by this model. Such management will not be separated from managing water resource in Kasillian River. Therefore, the SWAT model will be effective in the sustainable development of the country. 
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